cholesterol,1 and possibly certain hormones2 and fat-soluble vitamins3. But the enterohepatic circulation of bile salts is unique in both its physiological importance and its efficiency.
Conjugated bile salts have powerful detergent properties,4 which are important in stabilizing the supersaturated state of bile and in promoting fat digestion and absorption.5 These functions, and the complex metabolism undergone by bile salts, all take place in the context of the enterohepatic circulation and depend on its proper functioning. The enterohepatie circulation may be thought of as an endless flow of detergent through thc liver, biliary tract, small and to some extent large, intestine, and back to the liver again. Thanks to the gallbladder, this process occurs in bursts rather than continuously and it is estimated that the bile salt pool recirculates twice with each meal, or up to eight times a-day.6 The normal pool size being 3 to 4 g,7 this means that about 24 g of bile salts enters the duodenum each day. A striking feature of the enterohepatic circulation is its efficiency as a closed recycling system. Probably more than 99 % of the bile salts in the body are within the enterohepatic circulation at all times. The systemic blood contains less than 10 mg in all8 and none is detectable in the urine.9 A significant leak does occur into the stools, but the normal daily excretion of 15 to 20% of the pool represents a mere 3 to 4% escape at each turn of the cycle. 10' 11 The efficiency of the enterohepatic circulation depends on several factors. First, the liver is avid in extracting bile salts from the blood.12 Isotope studies show the mean half-life of plasma cholic acid to be only 12-6 minutes.13 Such rapid clearance must be due to an active transport system, since it involves transfer of large polar molecules across the essentially lipid membrane of the liver cell.14 The same is true of biliary secretion which is also rapid.14 Labelled bile salt has been detected in the duodenum of a cholecystectomized patient within 20 minutes of intravenous injection.15 Secondly, having reached the duodenum, bile salts are prevented from regurgitating into the stomach by the competence of the pyloric sphincter. In normal subjects they are either undetectable or present in only trace amounts in the gastric juice.16 Thirdly, due to their low pKa, conjugated bile acids exist mainly in the ionized form at the pH of the upper small intestinal lumen. What is the purpose of such an efficient recycling system? Is it to preserve something precious or to enclose something that can be noxious? Conventionally, the enterohepatic circulation is regarded as an economy device which enables the organism to utilize a physiologically valuable agent many times. '2 35 There are excellent grounds for accepting this view. If a bile salt pool of 4 g is to solubilize a dietary fat intake of up to 100 g per day, it must clearly be made available very many times each day. The only alternative, that the liver should repeatedly synthesize an entire new pool, can be discounted. The maximal synthetic capacity of the liver seems to be only about 3 g per day, or four times the normal daily turnover.27 36, 37
This limited reserve capacity for synthesis de novo must mean that any condition which interferes seriously with bile salt reabsorption will markedly reduce the quantity of bile salts entering the duodenum. This has been confirmed by ingenious experiments with Rhesus monkeys in which the enterohepatic circulation could be interrupted at will and by precisely graded amounts.38 It was found that recirculation defects of up to 20% were compensated for by increased hepatic synthesis, but with greater defects the output of bile salts fell progressively to about one-fifth of normal. There is a clinical counterpart to these experiments in the form of disease or resection of the terminal ileum. These disorders result in a serious defect of bile salt absorption,24-29 estimated by isotope studies to be such that more than 90% of the bile salt pool may be lost during the digestion of a single meal.39 Consequently, in ileectomy patients only 3 or 4 g of bile salts reaches the duodenum each day instead of the normal 24 g." 1' 27 In conclusion, it must also be considered whether over-efficient recycling of bile salts could be harmful. Too complete ileal absorption might well cause constipation45 but, in addition, it could have an important effect on cholesterol metabolism. Bile salt synthesis and excretion comprise the major route for cholesterol catabolism3' and are reduced in some patients with familial hypercholesterolaemia.76 In normal subjects, the factors controlling bile salt synthesis are incompletely understood but it can be assumed that, if faecal excretion is reduced for any reason, hepatic breakdown of cholesterol to bile salts will also be reduced and this might result in hypercholesterolaemia. The amount of bile salts excreted in the faeces is probably influenced by the nature of the diet. In animal experiments a low-residue diet is associated with reduced bile acid excretion,77 probably because of slow intestinal transit.78 In western countries the diet is typically low in bulk and vegetable fibre and constipation is common.79 Taking artificial bulk supplements increases faecal excretion of bile acids and significantly reduces the serum cholesterol,80 while a high intake of fruit and vegetables also lowers the serum cholesterol level.8' It is conceivable that the general tendency in western society for high serum cholesterol levels is related to the low bulk content of the diet, and that this effect is mediated, at least in part, by suboptimal bile salt excretion. Perhaps after all a mild, diet-related inefficiency of the enterohepatic circulation is desirable. 
